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CHAPTER-1 
Introduction 
Introduction 
!'!aiit grt)\vlh depends upon the activity of numerous types of soil organisms (soil 
microarthropods) with in the soil environment (Andrew moldenke et ai. 2000). Soil 
microarthropods include both Pterygotes and Apterygotes ranges from 0.1 to 2mm in size 
iniesol'auna). Soil Pter>gote mesofauna consist of various orders such as Hymenoptera, 
C'oleoplera. Diptera. Isoptera and Pscoptera while soil Apterygote mesofauna including 
( olit-nibola, Protura and Diplura. Acarina (mites) is another group of soil arthropods that 
measured in our study due to their presence in soil. 
Little is known about soil insect population, population dynamics and its contribution to 
ecosystem functioning; however, soil insects (arthropods) play a central role in soil 
Ibrmation, plant nutrition, Detritus decomposition and are significant food contributors for 
organisms in several trophic levels. Here, information is needed about soil insects, 
especial!)' mesofauna! group, its seasonal population dynamics and community composition 
trends of lop 5cm. soil profile to understand linkages between kitchen garden and in 
agricultural lands. 
Also, there is little known about the impact of soil physical properties (soil pH, moisture, 
temperature) and seasonal weather cycle on soil mesofaunal activity; however, the soil 
cliemical properties (N. P, K and total organic carbon), have great impacts on the soil insects 
population depending upon the availability in agricultural soils. 
The species richness of soil microarthropods may vary with time (seasonally), place and 
several other parameters. The population dynamics of soil insects may have a profound 
impact on the functional attributes of soil biodiversity and which may in turn enable one to 
decide about the soil fertility and soil quality. 
Soil insects may also vary in sensitivity to pollutants and environmental disturbances; 
However, the fluctuations of soil insects population is quite dependent on several edaphic 
factors (abiotic physical factors) such as moisture, temperature, relative humidity (RH), 
precipitation and soil chemistry. So, the population dynamics of soil insects is much 
interesting than the nature of its change. 
With the increase interest of soil ecologist, the role of soil arthropods in soil ecosystem 
processes such as nutrients cycling, humus formation, biological control of plant pathogens 
and economic crop growth has an unmet need in our agricultural areas, because there is need 
to develop standardized procedures and techniques for our ever increasing production 
demand in our country. Additionally, soil insects are important biological indicators of soil 
quality and productivity in agricultural areas due to their grazing activities. The current but 
one of the major problematic fact inside the research is that, how we can use of these 
biological indicators to concentrate the population of reliable indicators in high input and 
low output agricultural areas in our countr>'. Moreover, it is important that the population of 
tliese indicators may increase by using organic manures replacement of extra use of 
chemical fertilizers in agricultural areas. 
With in this investigation, we are examining the seasonal variations in the population 
(bnamics of soil insects, their significant role in the soil agro-ecosystem by affecting both 
the primary production by their grazing activities and nutrient turnover by their roles as 
decomposer. Among many kinds of soil insects mentioned above, we focus on the 
population dynamics of soil arthropods ranging from 0.1 to 2mm in size (mesofauna). 
Soil Pterygotes mesofauna dominated by Hym^opterans while Collembolans dominate the 
soil Apterygotes mesofauna interms of abundance and species diversity. Acari (mites) 
luund 93% absolutely in all the samples; however its population was very little. 
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The main objectives of our study were to assess:-
• Seasonal variations in the population dynamics of soil microarthropods in top soil 
profile (5 cm.) with in two contrasting sites at Aligarh. 
• Impact of edaphic factors on the population dynamics of soil arthropods. And 
• The role of soil arthropods in an agro-ecosystem. 
CHAPTER-2 
Literature 
Review 
Literature review 
In this section, we piesent a brief review of the work carried out by other researchers 
previously pertaining to provision of soil insect population dynamics. 
In 1903. the first study was carried out b}'. Diem on the soil fauna in the region of 
Switzerland. Beriese (1913) first studied on the orbatid fauna of hidonesia at the bigining of 
20nh century. Borner (1913) also studied the collembolans of Southeast Asia. 
For a long time there was no intensive work on this group of soil fauna in South East Asia. 
Another study was carried out by Edward in 1929, perhaps it was the first comparative study 
on the invertibrate group of soil fauna like as Collembola, Symphyla, Diptera, Coleoptera 
and Diplura. in the Pastureland as well as alluvial soil. 
Denis .1. (1934. 1935 and 1948) carried out an important task on the investigation of soil 
Collembolans population and compared the population of different habitats. 
In 1937, Ford used an improved tullgren's funnel for rapid extraction of a large no. of 
collembolans, Acari (mites), Staphylids and Spiders from a grassland. 
Glasgow (1939) studied the correlation between the distribution of soil organisms with soil 
moisture and temperature in the population having distribution in sub terranion soil fauna. 
The population of Collembola had been studied by Yasil (1961). 
VVatenova (1964) observed that there is a decrease in the population of springtails and mites 
with increase in the depth of soil. This decrease was attributed to the factors like, decrease 
of porosity, carbon dioxide evolution, carbon contents of soil and amount of roots present in 
each horizon . The population of Collembola had been studied by Stach (1965). 
.lenson and Corbin (1966) performed experiments to evaluate the microclimatic factors 
causing aggregation in animals. 
Gill (1969), investigated whether litter determines the abundance of soil micro-arthropods 
and observed that, an increase or decrease of abundance of soil arthropods during summer 
and winter, which was not recorded in spring season. 
In 1969. Mac Milan studied on the Acari and coUembolan population of Pasture land in 
New Zealand and indicated a satisfactory significant correlation of moisture content to the 
seasonal \ariation in the population density of Acari and Collembola, but could not found 
'.lie pattern of periodicit\ to be uniform. 
Chaudhary D.K. and Roy (1971 a) observed that the population of coUembolans reached 
maximum in November to January; however, this experiments carried out in a uncultivated 
or natural plot of West Bengal. This maximum population has a positive correlation with 
organic carbon content, calcium carbonate average particle size and negatively correlated 
with moisture. 
In a nexl attempt. Chaudhary D.K. and Roy (1971 b) studied on the vertical distribution and 
seasonal fluctuation o!" Lepidocyrtus sps. and obser\ed that a monsoon peak in .lul) and 
winter peak in December in West Bengal. 
Oswald (1971). has shown that soil inhabiting Acarina (mites) could tolerate a minimum 
cold up to 18 °C, during this period there was an increase recorded in population. 
Vlug and Borden (1973) carried out an important study and observed that,population density 
in waler logged and burnt forest areas were moderate indicating that neither of two causes 
included mortalit)'. There was no seasonal variation and no correlation of density of 
population with edaphic factors. 
.\n ecological study of soil microarthropods with special reference to oribatid mites of 
santiniketan and surrounding areas investigated by Bhattachrya T. (1974 ) in West Bengal. 
Hiroshi Takeda, studied in 1979, on the ecological studies of collembolan population in a 
pine forest soil in Japan. This study was based on comparison of distribution patterns 
between soil and litter collembolan populations. 
A major comparative study designed by T.G.Wood in 1980, on the fauna of grassland soils 
with special reference to Acari and Collembola in Nelson South Ausrtalia. This was the 
comparati\'e study based on various studies carried out by other researchers in different 
habitat mainly in grassland and pasture. 
Again Bhattachrya T. (1982) carried out a study of Cryptostigmatid population of some 
cultivated and uncultivated soils of West Bengal. 
Ned Z. Elkins and W.G. Whit ford (1982) studied of the role of soil micro-arthropods and 
nematodes in decomposition in a semi-arid ecosystem. In this study, organic matter loss, 
micro-arthropods and nematods population in shining oak (Quercus hgrvardu) were 
compared. 
:\ difference in soil arthropods population structure in soils of forest and .Ihum sites of North 
F'.aslern States observed by Darlong and Alfred in 1982. They further observed at tlrst that, 
the population density was maximum in May and minimum in December from the top 5cm. 
soil layer. Secondly, the population tended to decrease during dry and cold season. 
According to them temperature and precipitation are of vital importance for soil faunal 
population. The occurrence of high population during rainy season was due to the excessive 
moisture content in the soil and winter minimum was due to desiccation of soil combined 
with low temperature. I he Jhuming practice carried out about increased the pH of soil and 
decrease its moisture holding capacity, which in turn caused loss of vegetation and increase 
soil temperature. It also reduced the soil organic matter and consequently the availability of 
food to the soil fauna. 
Tarn (1984), worked out on the life of terrestrial arthropods living in flood prone areas, 
revealed that coUembolans and acarina undergo a stage of inactivity during submergence 
and their eggs hatch after the water recedes. 
Sinha et al. (1986). carried out a study and vied that not a single factor but a cumulative 
action of a number of factors are responsible to control the seasonal periodicity of soil 
mesofauna. 
Naoki ilijii (1987) studied on seasonal changes in abundance and spatial distribution of the 
soil arthropods in a Japanese cedar (Cryptomeria japonica P. DON ) plantation, with 
special reference to collembola and acarina and observed that temporal increase in the 
patchiness indices from summer to autumn when the moisture content of surface soil was 
low. 
Sarkar S. (1990) studied on micro-arthropod community in one un-disturb habitat of Tripura 
(India) with special reference to orbatid mites. 
In 1990. Badejo M.A.. studied on the seasonal abundance of soil mites in two contrasting 
environments such as Tropical forest and a Cassava plot. 
M.H. Beare, M. Vikram Readdy, G. Tian and C. Srivastava (1997), carried out a study on 
agricultural intensification, soil biodiversity and agro-ecosystem functioning in the tropics: 
the role of decomposer biota. They observed that decomposer biota in tropics evaluating to 
link between their biodiversity and functional role of agriculture. 
1.. Heneghan, D.C. Coleman, X. Zou, D.A. Crossley .Ir., and B.L.Hains, studied in 1998, on 
ihe soil micro-arthropod community structure and litter decomposition dynamics. This was 
the study of Tropical and Temperate sites. This study was based on the influence of climate, 
snbstiate quality and micro-arthropods on decomposition and was studied by comparing the 
mass loss of litter at three forested sites, two Tropical and one Temperate. In this study, the 
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litter bags were used containing a dominant local litter that were placed in the field of 
replicated plots. 
In a study conducted by Alvarez et al. (1999) on the effect of drought on springtails, it was 
observed that same epigial CoUembolans in arable land system are able to survive long 
periods of drought. These findings have implications on the predicted climate changes upon 
CoUembolans population. 
In 2000, Michelle B.Lakly and D.A. Crossley Jr., studied on the tullgren extraction of soil 
mites (Acarina) and the effects of refrigeration time on the extraction efficiency and 
proposed that, soil mobile micro-arthropods move down through the soil sample in the 
response to changes in heat and humidity gradients. 
.An important research work have been carried out by, J.A. Harwood and K.R. Butt (2000), 
on changes with in orbatid mite communities associated with Scot pine regeneration. In this 
study the composition of orbatid mite communities were compared under five stages of 
iiali\e Scot pine regeneration with in the Abernathy forest Reserve. U.K. specifically in the 
season of Autumn and Spring. 
Another major work carried out by Quang Manh Vu and Tri Tien Nguyen (2000). on the 
micro-arthropod community structures (Oribatei and Collembola) in Tam Dao National 
park, Vietnam. This study was based on the micro-arthropods community with special 
reference to species diversity of orbatid mite and collembola in a subtropical evergreen 
broad leaf alpine forest and found that orbatid mites are one of the richest Acarine group in 
all the micro-arthropods communities. 
.Another important research study with in different tropic levels in a Prairie ecosystem along 
with productivity gradients carried out by Steven H. Ferguson (2001). Canada, U.S.A. C.G. 
Niwa el al. (2001), studied on the soil, litter and Course woody Debris habitats for soil 
arthropods in Eastern Oregon, Washington USA. This study was rolled out to the functional 
group of invertebrates in terms of abundance, biomass, species diversity and their effect on 
the nutrients cycUng processes. 
Owen Olfert et al. (20C2), worked out for tlie use of soil arthropod diversity and abundance 
to evakiate cropping system in Canada. This study focused on the to use of mesofauna in 
terms of profitabiHty, land use resources and to maintain the biological productivity of 
agricultural cropping system. 
In 2002. .leff Battigelli and Shannon Berch have been worked out on the soil fauna in Sub 
lioreai .Spruce (SBS) installations of the long-term soil productivity (LTSP) study of British 
Columbia. This study was based on the comparison between mesofauna and macrofauna 
with in three forest regions. 
Investigations of Gamasina mites in natural and man affected soils in Latvia, carried out by 
ineta Salmane (2003). This study holds the data from various seasons and years with in total 
22 natural and man affected habitats in Latvia; with in this study, species diversity, average 
density and species dominance were investigated. These overall above mentioned 
parameters shows in this study that the mite population and species density were lesser in 
man affected area than compare to un affected ones. But this long processed study is to be 
more effective with in the context of habitat change and trends were used only in natural 
sites, not in traditional agricultural farmlands. 
In recent years, studies have been done on the faunal composition, population density, 
special and vertical distribution of soil arthropods in India (Hina Parwez-2004); but there 
have been no thorough studies on these groups in relation to the decline of kitchen gardens 
and agricultural landscapes comparatively. 
in a study relation to population abundance, species composition and community structure 
ofCollembola and Acari. Decha W. and Hiroshi Takeda (2004) found that humidity was the 
most important factor determining , distribution abundance and servival of soil Collembola. 
Another difficult task was investigated by, Shen Jing et al. (2005), on the differences in soil 
arthropod communities along a high altitude gradient at Shergyla Mountain, Tibet, China. 
Bedano et al. (2005). studied on the abundance of soil mites (Acari) in a natural soil of 
Central Argentina and found that the temporal variations of soil mite density were consistent 
with the general trend of the greatest mite abundance occurring in spring and summer, and 
(lie lowest in winter. This study provides the bio-indicative value of soil mites as well as the 
soil quality. 
1 he study of P.Lavelle et al. (2006), shows that the soil invertebrates may be the best 
iwssible indicators of soil quality. This study is \'ery important in terms of soil invertebrate 
diversity and their indicative value at plot and landscape scales. 
Slawomir Kaczmarek and Tomasz Marquardt (2006), worked together and analyzed such as 
species composition, abundance, dominance and consistency on Gamasida (Acari) of the 
Niebieskie Zrodla Nature Reserve. 
.iohanna and Barbara (2006) studied the effect of different cutting zone width on the 
structure and function oi' riparian zones with in the Southern .Appalachians. The resuls of 
this slut!}' indicate hiyh soil microarthropods abundance when soil temperature was 
moderate. 
The functional role of mesofaunal community in different shelterbelts were studied by. 
l/abella Olejniczak (2007) in agricultural landscapes. 
One of the major work carried out by Maria E. Gulvik (2007 and 2008) in Norway on the 
mites indicative value in relation to the soil biodiversity and for land use monitoring. This 
study focused on the abundance and diversity of soil micro-arthropods (mites and 
collemboians) communities, related to different land use planning in a traditional farm in 
Western Nor\\ay. 
Rasit Urban et al. (2008), investigated the vertical distribution of .soil mites in five sampling 
areas of Dalman (lurkey) and proposed that the maximum population density found in litter 
1 n 
whenever the minimum population was recorded in the depth of 10-15 cm. of deep soil 
profile. 
Another current and different study have been done by E. Irena et al. (2008). on the 
population dynamics and seasonal fluctuations of soil micro-arthropods complex. This long-
term investigation (14 years) carried out in relatively natural but minimally disturbed 
ecosvstem in a coniferous forest soil. 
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CHAPTER-3 
Material and 
Methods 
Materials and Methods 
111 this section, we fust provide a brief overview of sites for the present study and then we 
describe the samphng techniques used for seasonal variation on the population dynamics of 
soil insects. 
3.1- Description of Study Sites 
We took samples from two different sites at Aligarh, which are as follows. 
(i) Vegetative Kitchen Site: This site is situated at Zakir Bagh, which is at the heart 
of Aligarh Muslim University (AMU) campus. The site boundary is totally 
shaded with higher plants such as mango, Indian Neem and so on. For sampling 
of this site, we considered a kitchen garden having the plots of 10x10 feet of 
area. Tomato {Lycopersicom esculentum) and Brinjal [Solarium melongena) of 
family Solaneceae, vegetables were grown in the very beginning of March 2008. 
After plantation of one month (when the plants were 5 to 10 cm long), soil 
samples were taken at regular intervals of time and from random points inside 
the kitchen garden. The vegetables like tomato and brinjal were grown 
throughout the investigation period. We select these vegetables, because they 
may grow^ throughout the year. The soil of this site is fertile, however well 
managed by me in terms of ploughing, irrigation and care taking during the crop 
and preparing time. 
(ii) Agricultural Site: We selected a site at Quarsi village that is situated at the 
outskirts of Aligarh cit\' and is a non-urban site approximately 2 km. Far from 
AMU campus. Different crops considered with in a year such as Maize. Bajra, 
.Iwar and wlicat {Triliciim aesliviiin) no. 34.3 etc. This site was not covered with 
higher plants, fhe soil of this site was medium course textured, a mixture of 
sand, silt and clay high enough to hold water and plants nutrients. In addition of 
organic substances increases the fertility and water holding capacity of this soil 
keeping sufficient moisture. But in maize and .Iwar field, the soil has keep to 
little but sufficient moisture and nutrients for plants growth. These soils were 
more fertile and able to produce more crops against the production criteria 
however it is well managed by the farmers in terms of ploughing, irrigation and 
care taking during the crop standing time. Also he checked out the chemical 
composition of soil after every crop that was growing in different seasons. The 
samples were taken regularly and irom random points inside the field. 
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3.2- Sampling 
The most commonly adopted method especially among the more recent workers involves 
the use of some kind of boring tool for the purpose of removing soil. 
In the present investigation, a circular corer sampler based on the principle of O" C.'oner 
(1957) was used to a\oid the casually of delicate soil fauna but a slight modification was 
made in the corer that it was not split throughout its length; instead the corer was single tube 
of 5 cm. internal diameter. The tube at its rear bore a cutting edge. To faciUtate its rotational 
movement the upper end of the tube was fitted with a handle. An iron pusher was inserted 
throughout the length of the handle of the sampler. After each operation, the cutting edge 
was detached and the rings were pushed down through the pusher. 
As mentioned earlier, for each of these sites, samples were taken every week regularly and 
the points selected within a site were distributed randomly. Specifically, we took 4 samples 
every month for each of these sites vegetative and agriculture. Among the vegetative site 
there were two vegetables brinjal and tomato. As a whole, there were 144 samples for all of 
these sites taken together. Each sample consists of soil up to a depth of 5cm. The soil 
samples consist of four corers of 5cm. size. In each sample, we counted the number of soil 
insects. Further, for each sample, we recorded soil temperature, relative humidity, and 
moisture content etc. Also, we recorded the rainfall for every month. 
3.3- Apparatus Used 
for extraction of soil ii\sects. we used an apparatus that is generally called as Berlese-
rullgreii's Funnel. A brief description of the apparatus is as follows. The apparatus consists 
of funnels, 5cm corer, bulbs, and base. The power of bulbs used was 60 watts. The size of 
the corer varies with the amount of the soil examined. The insects are collected inside a 
beaker which contained 70% alcohol and few^  drops of glycerol so that the insects are not get 
dried. The instrument is on for period of 24 to 72 hours so that the majority of insects fall 
inside the beaker. We took care of the instrument so that it was not overheated during the 
extraction period. After that all animal material was collected into glass vials. 
3.4- Preservation 
After (he collection of all animal material we preserve the collected material into glass vials. 
i hese vials contain either picric acid (2, 4, 6 tri nitro phenol) or lactic acid to preserve for 
the population of soil aithropods. Insects were separated and mounted in Henge's medium 
or by using direct DPX mounting method. Before mounting, the insects of dark colour were 
n 
Tullgren's Funnel Apparatus 
ucaled with cedar wood oil to impact transparency of insect identification. The sides of the 
co\er glasses were sealed with ordinary nail polish as to a\oid evaporation of the mountanl. 
3.5- Identification 
The soil insects are identified from the slides prepared during the process of extraction. As 
mentioned earlier, we are interested in the population dynamics of soil micro-arthrt)pods. 
All micro-arthropods were identified up to the level of their order using a range of 
taxonomic keys (O'Connell 1994). For identifying them, we used stereo zoom microscope. 
.^.6- ;\nalysis of Edaphic Factors 
I'or this purpose, the soil samples were cored from the same plots from where the soil 
samples were collected for population analysis. Various edaphic factors such as temperature. 
soil moisture, hydrogen ion concentration, relative humidity, content of organic carbon, 
organic matter, phosphate and available nitrogen have been analysed by standard laboiator} 
methods as discussed below: 
Icnipcraturc 
Temperature of the soil was measured by directly inserting the soil thermometer into the soil 
up to 5 cm. 
Relative Humidity 
l\cl;tli\c humidity of the surface of the soil has been determined with the help of a Dial 
h\dron!etcr. 
Soil Moisture ContenI 
the absolute content o( water, which has an impact on the activities of soil arthropods and 
tlislribution of soil arthropods generally exists in \ariable quantity rising to a maximum after 
heavy rain and falling rapidh' during the hot months. For this reason, sample f)r the 
determination of water content were never collected immediate!) after hea\'y rains. 
Content of water has been determined here by the method described by Dow-d swell (1959). 
Procedure 
Soil samples after collection were kept in a tray for 24 hours for preliminary air-drying. It 
was llieii crushed in moiiar with the help of pastel and passed through fine sieve no. 80 to 
obtain line powder of earth. Ten grams of this air-dried line earth was taken in an 
e\aporaling dish and kept in a hot air oven at about 105 "C for an hour. This was repealed at 
regular intervals until the weight become constant. The loss in weight expressed in 
percentage represented the moisture derived from both hygroscopic water and some of the 
capillar} water. 
.^ .•^  ( heinical .\nalysis olSoil 
Hydrogen ion concenlration (pH) 
!o lOOml of double glass, distilled water taken in a glass bottle 2()gms of ilne earth was 
added. The bottle was stoppered and shaken in a mechanical shaker for an hour; after which 
the solution was transferred to a glass beaker and its pH \alue was examined with the pH 
meter. 
iiclore taking the reading of soil solution the instrument was standardized each time with a 
standard Back men's Buffer solution to a\oid the instrumental error. 
Mechanical .\nalysis of soil 
U has been done by the ludrometer method as per the tbllowing procedure-
I'rocedure 
,\ gi\cn quantit}' of oven dried soil equi\alent to lOOgrams. Of o\en dried was transferred to 
100 ml of graduated tall cylinder. 200 ml of water and 15 ml of 0.5 N sodium o.\alate 
Nolulion to I litter of distilled water. The percentage of silt and clay in suspension was 
determined b}' using the hydrometer reading 5 minutes after the commencenient ol' 
sedimentation and the percentage of sand from the h\drometer reading after 5 hours of 
sedimentation. To record these readings accurate, the hydrometer was carefully introduced 
Miiii suspension. 2U-.^ n) seconds before the predetermined time, when the temperature of 
:-uspension differed maikedl}- from 10-20 "C". A correlation to scale reading was made h\ 
adding (l.3degree unil loi c\er_\ degree about 19.4 "(' nr. subti'acting the same amouii! for 
each degive below 1').4 ('. fhc \alues so determined would correspond directK to the "oage 
tifsill and clay in the oven dried soil provided 100 grams sample was taken. 
Organic (Carbon esfiniation by Walkley - Black method 
Principle 
1 he soil is digested with potassium dichromate (K2Cr207) and cone. H2SO4 making use of 
dilution of heat of cone. IBSO.). Excess dichromate is not reduced by ammonium sulphate 
( leS() , , )(Nif ,bSO, 
k:X;r:'()- i41 bSO 1 K.SC),! Crj (SO 1) 3 i 41 bO i 30 
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This nascent oxygen oxidizes carbon of the soil to carbon dioxide. 
Procednre 
Soil sample weighing O.Sgms were placed in a 500 nil conical flask after passing through 
().2mm (80 meshes/inch) non ferrous sieve 10ml of IN K2Cr207 solution pipettes in to the 
soil, and mixed by swirling the flask, then 20ml of cone. H2SO.1 was added and mixed by 
L'cntle rotation for 1 minute to ensure complete contact of the reagent with soil. The mixture 
was allowed to stand for 20-30 minutes. 
A standardization blank (without soil) was run in the same way. 
Back Titration 
Tlic solution was diluted to 200ml with water 10ml of <S.s% lf^PQ|. 0.2gm of NaF and 30 
di'ops of diphen\ iaminc indicator was added. The solution was back titrated with 0.5N 
ferrous ammonium sulphate solution delivered from a burette. The solution in flask which 
turned turbid blue after the addition of the indicator, gradually assumed green colour and at 
the end point the colour became brilliant green after adding a drop of ammonium sulphate, 
fhe results were calculated by the equation given below: 
% 0 M - 10(l-T'S)x 1.34 
S Standardization blank titration, ml Ferrous solution 
i Sample titration, ml ferrous solution 
a. The standard IN K2Cr207 was prepared by dissolving 49.04gm in water and the 
solution was diluted to one liter. 
b. 0.5N solution of ferrous w'as prepared dissolution of 19.61gm of Fe(NH|) SOi. 
6H2O in 8ml of water. To this solution 20Cr of cone. H2S0,| was added. The 
solution was diluted to one liter. 
Phosphate 
Phosphate normally occurs in small quantities but none the less their determination may be 
important in the study of a rapidly changing environment. In the present investigation 
molybdenum blue test as described by Dowd swell (19.59) was employed to estimate the 
phosphate content of the soil. The molybdenum blue test provided as ready means of 
colornnctric estimation involving minimum of time and apparatus. 
I() 
Principle 
Orthophosphate and molybdate ions condensed in acidic solution to give molybdo-
phosphoric acid, which is selected reduction produces a blue colour due to molybdenum 
i^ kic (>riuiccrtain composition. The intensity ofbhic cokuir is proportional to the amount of 
phosphate initialh incorporated in heteropol) complex which is thought to be formed b} 
coordination of molybdate ions within phosphorous as the central coordinating atom, the 
oxygen of the molybdate radicals being substituted for P 0 | . 
H3P04H2H2MoO.,H3P(MoOio)4+12H20 
Procedure 
To lOOnil of soil extract taken in a conical flask, 1ml of molybdate sulphuric acid reagent 
and Sdrops of 2.5% stannous chloride solution were added. It was mixed well and on being 
aUowed to stand for iO minutes. It resulted to blue colour. Similar treatment was followed 
with lOOml of standard phosphate solution (with Ippm phosphorus). 
Standard curve was plotted by measuring the optical densities of the series of gradual 
concentration derived from the original standard at the wave length of 660 nm. in a 
spectrophotometer (Bausch and Lamb). The optical densitx of the unknown material was 
compared against the standard curve and its concentration, phosphate was thus obtained 
being expressed as parts of phosphorous per million or as available phosphate as commonly 
used in agricultural practices. 
Available Nitrogen 
,\\ailabic nitrogen found in small quantity, which ultimatcl} changed into nitrate, their 
determination is important in the .study of a rapidly changing environment. In the present 
investigation, the alkaline permanganate method was employed to estimate the available 
nitrogen in the soil. 
Principle 
.^ \ known weight of the soil is mixed with excess of alkaline KMNO4 solution and distilled 
Ammonia gas formed is absorbed in a known volume of standard acid excess of which is 
titrated with standard alkali using methyl red as the indicator. 
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Alkaline pemianganate has been used as an extracting reagent for the characterization of the 
nature of nitrogen in organic manures and this forms the standard AOAC procedure for the 
eslurialion of active nitrogen. 
This method. ho\\cver. is the quickest of all other methods for the estimation of available 
nilrogeii and has been Ibiind the work well even in Indian soils. 
Procedure 
Take 20gm of the given soils sample in distillation flask and add 20ml of water. Now add 
100ml of 0.32% KMNOi solution and 100ml of 2.5% sodium hydroxide solution and 
immediately fit it up in the distillation apparatus. Pipette out 20ml of 0.02N sulphuric acid 
in a conical flask and dip the end of the delivery tube in it. Distil ammonia gas from the 
distillation flask and collect about 30ml of the filtrate. 
Available Potash 
IT.e axailable potash m soils is represented by exchangeable and other forms of potassium 
which can be brought into solution from the complex silicate compound of which potassium 
is ;! constituent. 
Principle 
Vxailable potash is extracted from the soil by shaking it with Morgan's reagent containing 
sodium acetate and acetic acid. The extract on treatment with sodium cobalt-nitrite and 
alcohol produces a turbidity whose color represents the concentration of potash. 
Procedure 
1 irsl we take 5 gram ol' the soil sample in a test tube and add 10 ml. of Morgan's reagent in 
ii. Now we take 2ml. of filtrate and dilute to 10ml. Select a suitable Nessler cylinder and 
mix ill ii 2ml alcohol mixture. 6 drop of sodium coball-ifilrite solution and 2ml of diluted 
extract {\.5) and shake. Compare the turbidity produced willi standard potassium chloride 
solution and treated in the same manner. The temperature throughout the experiment should 
be maintained below 20 C by cooling. 
3.8- Statistical Analysis 
The abundance is defined as the ratio of the total population of individual species and the 
number of samples in which the species was present. In other words, the abundance is as 
follows. 
O 
a p, 
— r I 
a -
where, a denotes the abundance, p^ denotes the population of an individual species. |S| 
licnoics ihe lolal numlicr ol'samples examined, and ,,s,, ; denotes llie number of samples in 
w hich the species was found. 
ihe population density is defined to be the ratio of the total population of an individual 
species and the total number of samples examined. In other words, the population densitx is 
as follows. 
a /•', 
. • / - - ' -
\s\ 
Additionally, Mean, standard deviation, SEM, correlation (r). Regression (y) and Analysis 
of variance (ANOVA) calculated according to the formula described by S. Prasad (2007). 
Species diversit) (H) and E\^enness (v) calculated by Shannon and Wiener dixersity inde.x 
11949) and Hvenness (I'iclou. 1966) based on the following formula: 
Shannon and Wiener diversit}' index (1949) 
II =^ - Y^p log j^^ 
Whert 
// Species di\ersity 
P, Ni/N is (he probability of an individual to belong to a species. 
N, no of individual in i" species 
N Total number of individuals in samples. 
S Number of species. 
Evenness (Pieiou, 1966) 
•^ = ^ / / ^ , . . 
Where, 
J^ Evenness 
// Diversity index described by Shannon wiener equation. 
1 i„„N log?S 
S Number of Species. 
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CHAPTER-4 
Results 
Results 
in this section, we present results obtained through experiments. We classify our resuhs 
into two categories. The first category contains the results regarding the population of soil 
insects and the second category contains the results pertaining to the environment. 
("iimate of Aligarh Region 
IJltar Pradesh is one of India's biodiversity hotspots. The present study was based on 
samples collected from Aligarh district in Uttar Pradesh. .A,ligarh is flat topographical area 
located at latitude 27 °-54' N and longitude78 °-05' E and altitude 187.45 masl. The normal 
temperature ranges between, 10°C to 44°C. In hot dry summer the temperature rises up to 
48"C while in winter cold, the temperature down up to 2°C. Normally the mansoon falls in 
between mid June to mid September. 
4.1- Experimental Results- Soil Insects Population 
Sampling revealed a hitherto unexpected abundance and diversity of CoUembola and 
ilyinenoptera. The species richness of CoUembola was very tow while the individual 
popiihition was high in most of the .sampling cases speciticaliy in spring and winter season 
in all the sites. Pterygotes population was higher in the season of summer and the least 
population recorded in winter in all sampling sites. CoUembola was the highest abundant 
fauna while the Diplura was least recorded in Kitchen garden as well as in agriculture field. 
In totality, CoUembola holds the highest 61.38% population in agriculture site while Acarina 
(mites) has 13.22% population. The least population in Apterygotes was of Diplura only 
0.66% in Agriculture site. 
hi agriciillure site Pterygotes and Apterygotes abundance and density were recorded 6.256, 
18.083 and 14.063 respectively. The highest abundance of CoUembola recorded in the 
month of .January (51.50) while the least abundance in the month of April. Collembolans 
were totally absent in the month of .June in agriculture site. The average abundance and 
density of collembolans was recorded 19.6969 and 13.542 respectively. In case of Acari 
(mites), the average abundance and density were recorded 3.111 and 2.917 only. The highest 
abundance and density of Pterygotes recorded in the month of March (18.0), however the 
least abundance and density recorded in the month of December. 
The peak population of Aptrygotes in agriculture site recorded upto 32% only in the month 
of January. 44.58% Hymenoptera the highest percentage recorded in spring while the least 
(3.14%) recorded in winter 41.80% of total Pterygotes recorded in spring season in 
agricultural site. 
The highest (53.54%) collembolans recorded in spring only while the lowest 4.30% in 
rainfall in agriculture site. 44.44% Proturans recorded in rainfall season while Proturans 
were totally absent in summer season in the agriculture site, wherever 57.14% Diplurans 
recorded in spring onh\ N4ore than 30% .A.carina recorded in rainfall season in agriculture 
site, while only 20.71% recorded in summer in the respective site. Soil Apterygotes 
recorded in all seasons in agriculture site in which more than 90% were only collembolans 
having winter 98.79%, spring 96.94%, summer 93.55% and in rainfall 75.68% respectively. 
Additionally, soil Pterygotes recorded in a year, the Hymenopterans recorded 79.73% in 
summer. 41.07% in rainfall, 41.67%, in winter and 68.62% in spring, which is the highest 
populated (63.34%) soil Pterygotes. 
In Ye<^etaiive (Brinjal) site collembolans have the greatest abundance (18.20) while Acarina 
(mites) 4.179 abundance having with least density (3.396). The less percentage of 
collembolans recorded (57.78% only) in vegetative brinjal site while Acari recorded 12.94% 
that is comparativei} more than other contrasting site vegetative tomato. 58.49% 
Apterygotes and 28.49% Pterygotes were recorded in vegetati\e brinjal site. Protura has a 
least population only 0.63% of total population of soil insects. 
Total 71.43% collembolans recorded in spring season that is highest in all the seasons while 
the lowest 5.90% population recorded in rainfall season. The peak population of Acari (57. 
66%) recorded in spring while the least one recorded in summer (11.65%). 
In Pterygotes, had the peak population of Hymenoptera, Coleopteran and Diptera recorded 
60%. 39.47% and 50.98% respectively however the Isoptera (2.78%) and Psocoptera2.78% 
were recorded in the least number. 
In all the seasons collembolans recorded the highest population in soil Apterygotes more 
than 98% and few were i)thers such as Protura and Dipiura. In total, 98.78% collembolans 
recorded with in the Apterygotes those recorded in vegetative brinjal site. 
In totality 55.56% Pterygotes recorded only in summer season while least 5.27% recorded in 
winter in vegetative brinjal site. 
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The highest 57.66% Acari (mites) found in spring while the least population of Acari was 
recorded in summer (11.65%) season. 
In vegetative tomato site, total 61.29% Apterygotes, 27.79% Pterygotes and 9.87% Acari 
(mites) were found in a year. In soil Apterygotes recorded in vegetative tomato site, 
collembolans are the most populated group having 60.15% in the total recorded mesofaunal 
population. 
Hymenoptera was the highest individuals recorded group in soil Pterygotes (43.63%) in 
vegetative tomato followed by 16.24% coleopterans and 14.33%) Psocopterans. The highest 
63.05% found in sumnier while the least 3.5% soil Pterygotes recorded in winter in which 
highest, 52.52% Hymenopterans recorded in summer season only. The highest density and 
abundance of soil Pterygotes (25.50%)) recorded in the month of May. 
In soil Apterygotes more than 96%) were recorded collembolans however, peak population 
of collembolans recorded in spring (60.56% and the least population (3.94%)) recorded in 
rainfall season. 
The highest 66.67%) Proturans recorded in winter while the least 0.77% in spring. Proturans 
were totally absent in rainfall season. Total 50.96% Acari were recorded in spring while the 
least (9.62%) in summer. 
The mean average of density and abundance of Collembola and Acari (mites) were recorded 
13.208, 18.647 and 2.167, 3.250 respectively. The highest abundance and density of 
collembolans recorded in the month of February (41.25%)) while in June and August, 
collembolans were totally absent in the vegetable tomato site. 
4.2-Edaphic Factors 
In this section, we presents our weather data analysis based on field soil investigation from 
both the sites i.e. kitchen gardens and agriculture land. We interpret our results of field study 
according to one by one environmental and soil ecological factor. 
Temperature 
lemperatiire have a profound impact on the seasonal variation of population dynamics of 
soil insects; however the microclimate variations recorded in our study were the more 
favorable for the higher population in kitchen garden site. Temperature was higher in 
agriculture site in all the sampling time except few cases and it is due to the fact that the 
agriculture site was totally open site while the kitchen garden site was covered with higher 
plants so, this site was shaded. Seasonally, there were several variations in temperature 
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recorded during the investigation period. The maximum average temperature of open 
environment (32.3''C) recorded in the month of May (20.5 to 44.0°C) and minimum 
(20.4"C) average environment temperature in the month of January (13.3 to 27.5°C). 
Moisture Content 
Soil moisture content least (1.44%) recorded in the month of April and maximum (5.12 to 
5.53%) in the month of .luly and January simultaneously in agriculture site, while in kitchen 
brinjal site the maximum soil moisture context recorded in the month of July (6.83%) and 
the minimum (1.98%) one was in the month of April. In another kitchen site (Tomato), the 
moisture content was maximum in the month of June and July both (6.97 to 6.17%) while 
the minimum (1.79%) moisture was recorded in the month of April. Soil moisture content 
controlled by quick and early coming of precipitation, during the investigation period. 
Relative Humidity (RH%) 
Relative humidity is one of the important environmental factors recorded in our study. The 
higher RH% recorded in the month of July (81.0% on an average) while the minimum 
recorded in the month of April (61.5% on an average) in other words, the maximum average 
of percentage of RH (77.3%) recorded in rainfall season while minimum average of 
percentage of RH (66%) in summer. 
Precipitation 
Precipitation is the key environmental factor, provide a regulation for other environmental 
factors, such as temperature and moisture. During the investigation period, the minimum 
precipitation was recorded in the month of February (10mm) and the maximum (317.4mm) in 
the month of July followed by August (240.0mm). There were no precipitation in the 
months of October, December and January; however, the total precipitation (1054.6mm) 
recorded in a year that is 29.9% more than the normal rainfall with in a year. 
4.3- Soil Chemical Analysis 
In vegetative (Brinjal) site the organic carbon content was always higher than compare to 
other tomato and agriculture sites while the available nitrogen was higher in kitchen tomato 
site than compare to kitchen Brinjal and Agriculture sites except in few cases. 
The maximum total organic carbon content found in kitchen brinjal (0.33%) in the month of 
August and November, whenever the minimum (0.18%) one is recorded in the month of 
February in kitchen brinjal site. 
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In case of kitchen tomato site, the maximum total organic carbon (0.33%) context found in 
the month of November while the minimum recorded in the month of December (0.16%). 
In agriculture site, the total organic carbon recorded during the investigation period in which 
tiie higher (0.25%) value wise recorded in the month of January and the minimum was in 
June (0.18%). There are less variations in total organic carbon recedes in this site compare 
to both kitchen sites. 
The maximum available nitrogen in agriculture, brinjal and tomato sites (281ppm, 289ppm 
and 274ppm) recorded in the month of March simultaneously; however the minimum was 
found (231 ppm, 231 ppm and 234ppm) in the month of August and April in tomato site. 
The liighest amount of phosphate (11.7kg/Acr.) recorded in kitchen tomato site in the month 
of November and the least amount in the brinjal and tomato (63 kg/Arc.) sites 
simultaneously. In case of agriculture site, maximum phosphate (10.8 kg/Acr.) recorded in 
both April and January, while the minimum (7.2kg/Acr) was in May, July and October. 
The pH value not vary significantly in all the sites, however it was recorded higher in 
rainfall season and lower in spring season in all the sites. Normally the pH value varies 7.0 
to 7.7 in all the sites. 
Potash was higher in spring season while the minimum potash recorded in summer season in 
all three sites. The highest potash (330ppm) recorded in agriculture site in the month of 
February and the lowest (186ppm) in the same site in the month of September. 
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Table: No. 2 (A) Relative density and Absolute Frequency of soil 
arthropods. 
Parameters -> 
Soil 
Arthropods 
Collembola 
Protura 
Diplura 
Acari (mites) 
Relative Density (%) 
Agriculture 
61.380 
0.757 
0.662 
13.221 
Kitchen-B 
57.779 
1.428 
0.080 
12.937 
Kitchen-T 
60.150 
1.138 
9.869 
Absolute Frequency (%) 
Agriculture 
68.78 
22.92 
12.50 
93.75 
Kitchen-B 
83.33 
12.50 
2.08 
81.25 
Kitchen-T 
70.83 
12.50 
66.67 
Table: No. 2 (B) Relative density and Absolute Frequency of soil 
arthropods. 
Parameters -> 
Soil 
Arthropods 
Pterygotes 
Apterygotes 
Relative Density (%) 
Agriculture 
23.038 
63.740 
Kitchen-B 
28.491 
58.491 
Kitchen-T 
27.798 
61.412 
Absolute Frequency (%) 
Agriculture 
87.50 
75.00 
Kitchen-B 
77.08 
83.33 
Kitchen-T 
87.50 
70.83 
Table No. 3 (A) Density and abundance of soil CoUembola & Acarina(mites) in 
Agriculture site. 
Month 
AprilOS 
May-08 
June-08 
July-08 
Aug.08 
Sept. 08 
Oct.-08 
Nov. 08 
Dec. 08 
Jan. -09 
Feb. 09 
Mar. 09 
Total/ 
Avera 
Population 
01 
28 
— 
08 
16 
04 
28 
91 
126 
206 
110 
32 
650 
CoUembola 
Density 
0.25 
7.00 
— 
2.00 
4.00 
1.00 
7.00 
22.75 
31.50 
51.50 
27.50 
8.00 
13.542 
Abundance 
1.00 
14.00 
— 
4.00 
8.00 
1.33 
9.33 
22.75 
31.50 
51.50 
27.50 
8.00 
19.697 
Fractional 
populatio 
n% 
0.154 
4.308 
— 
1.231 
2.461 
0.615 
4.308 
14.000 
19.685 
31.692 
16.923 
4.923 
100.000 
Population 
07 
17 
05 
10 
18 
15 
03 
08 
20 
17 
13 
07 
140 
Acarina (Mites) 
Density 
1.75 
4.25 
1.25 
2.50 
4.50 
3.75 
0.75 
2.00 
5.00 
4.25 
3.25 
1.75 
2.917 
Abundance 
3.50 
4.25 
1.25 
2.25 
4.50 
3.75 
1.00 
2.00 
5.00 
4.25 
3.25 
1.75 
3.111 
Fractional 
populatio 
n% 
5.000 
12.143 
3.571 
7.143 
12.857 
10.714 
2.143 
5.714 
14.286 
12.143 
9.286 
5.000 
100.000 
Table No. 3 (B) Density and abundance of soil CoUembola & Acarina(mites) in 
Vegetative Kitchen Garden (Brinjal) site. 
Month 
April08 
May-08 
June-08 
JuIy-08 
Aug.08 
Sept. 08 
Oct.-08 
Nov. 08 
Dec. 08 
Jan.-09 
Feb. 09 
Mar. 09 
Total/ 
Avera 
Population 
25 
04 
19 
17 
21 
05 
38 
22 
57 
125 
151 
242 
728 
CoUembola 
Density 
6.25 
1.00 
4.75 
4.25 
5.25 
1.25 
9.50 
5.50 
14.25 
31.75 
37.75 
60.50 
15.167 
Abundance 
8.33 
1.33 
6.33 
8.50 
10.50 
1.25 
12.67 
5.50 
14.25 
31.75 
37.75 
60.50 
18.20 
Fractional 
populatio 
n% 
3.343 
0.549 
2.609 
2.335 
2.884 
0.687 
5.219 
3.022 
7.829 
17.445 
20.742 
33.241 
100.000 
Population 
02 
07 
08 
04 
07 
09 
01 
16 
15 
23 
31 
40 
163 
Acarina (Mites) 
Density 
0.50 
1.75 
2.00 
1.00 
1.75 
2.25 
0.25 
4.00 
3.75 
5.75 
7.75 
10.00 
3.396 
Abundance 
1.00 
3.50 
2.67 
1.33 
1.75 
2.25 
1.00 
4.00 
3.75 
5.75 
7.75 
10.00 
4.179 
Fractional 
populatio 
n% 
1.227 
4.294 
4.908 
2.453 
4.294 
5.521 
0.613 
9.816 
9.202 
14.110 
19.018 
24.539 
100.000 
32 
Table No. 3 (C) Density and abundance of soil CoUembola & Acarina(mites) 
in 
Vegetative Kitchen Garden (Tomato) site. 
Month 
AprilOS 
May-08 
June-08 
July-08 
Aug.08 
Sept. 08 
Oct.-08 
Nov. 08 
Dec. 08 
Jan.-09 
Feb. 09 
Mar. 09 
Total/ 
Avera 
_g« ^ 
Population 
25 
11 
— 
20 
— 
05 
65 
33 
91 
131 
161 
88 
634 
CoUembola 
Density 
6.25 
2.75 
— 
5.00 
— 
1,25 
16.25 
8.25 
22.75 
32.75 
41.25 
22.00 
13.208 
Abundance 
12.50 
5.50 
— 
10.00 
— 
1.25 
16.25 
8.25 
22.75 
32.75 
41.25 
22.00 
18.647 
Fractional 
populatio 
n% 
3.943 
1.735 
— 
3.154 
— 
0.789 
10.252 
5.205 
14.353 
20.662 
26.025 
13.880 
100.000 
Population 
01 
01 
08 
03 
02 
08 
11 
13 
04 
10 
20 
23 
104 
Acarina (Mites) 
Density 
0.25 
0.25 
2.00 
0.75 
0.50 
2.00 
2.75 
3.25 
1.00 
2.50 
5.00 
5.75 
2.167 
Abundance 
1.00 
1.00 
2.67 
3.00 
1.00 
4.00 
3.67 
4.33 
1.33 
2.50 
5.00 
5.75 
3.250 
Fractional 
populatio 
n% 
0.962 
0.962 
7.692 
2.885 
1.923 
7.692 
10.577 
12.500 
3.847 
9.615 
19.230 
22.115 
100.000 
Table No. 4 (A) Density and abundance of soil Pterygotes & Apterygotes in 
Agriculture site 
Month 
AprilOS 
May-08 
June-08 
July-08 
Aug.08 
Sept. 08 
Oct.-08 
Nov. 08 
DecrOS 
Jan.-09 
Feb. 09 
Mar. 09 
Total/ 
Avera 
Population 
23 
25 
26 
25 
20 
11 
07 
03 
02 
11 
19 
72 
244 
Pterygof 
Density 
5.75 
6.25 
6.50 
6.25 
5.00 
2.75 
1.75 
0.75 
0.50 
2.75 
4.75 
18.0 
5.083 
es 
Abundance 
5.75 
6.25 
6.50 
6.25 
5.00 
2.75 
1.75 
3.00 
1.00 
5.50 
9.50 
18.00 
6.256 
Fractional 
populatio 
n% 
9.42 
10.246 
10.656 
10.246 
8.196 
4.508 
2.869 
1.229 
0.819 
4.508 
7.786 
29.508 
100.000 
Population 
03 
28 
— 
08 
19 
10 
29 
92 
127 
216 
111 
32 
675 
Apterygotes 
Density 
0.75 
7.00 
— 
2.00 
4.75 
2.50 
7.25 
23.0 
31.75 
54.00 
27.75 
8.00 
14.063 
Abundance 
1.00 
14.00 
— 
4.00 
6.33 
2.50 
9.67 
23.0 
31.75 
54.00 
27.75 
8.00 
18.243 
Fractional 
populatio 
n% 
0.444 
4.148 
— 
1.185 
2.815 
1.481 
4.296 
13.629 
18.815 
32.000 
16.444 
4.740 
100.000 
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Table No. 4 (B) Density and abundance of soil Pterygotes & Apterygotes in 
Vegetative Kitchen Garden (Brinjal) site. 
Month 
AprilOS 
May-08 
June-08 
July-08 
Aug.08 
Sept. 08 
Oct.-08 
Nov. 08 
Dec. 08 
Jan. -09 
Feb. 09 
Mar. 09 
Totay 
Avera 
Population 
53 
88 
59 
52 
48 
12 
— 
13 
06 
12 
05 
11 
359 
Pterygotes 
Density 
13.25 
22.00 
14.75 
13.00 
12.00 
3.00 
— 
3.25 
1.50 
3.00 
1.25 
2.75 
7.479 
Abundance 
13.25 
22.00 
14.75 
13.00 
12.00 
3.00 
— 
4.33 
1.50 
6.00 
5.00 
3.67 
9.702 
Fractional 
populatio 
n% 
14.763 
24.512 
16.435 
14.485 
13.370 
3.342 
— 
3.621 
1.671 
3.342 
1.393 
3.064 
100.000 
Population 
25 
04 
20 
18 
21 
05 
38 
23 
58 
127 
151 
247 
737 
Apterygotes 
Density 
6.25 
1.00 
5.00 
4.50 
5.25 
1.25 
9.50 
5.75 
14.50 
31.75 
37.75 
61.75 
15.354 
Abundance 
12.50 
1.33 
6.67 
9.00 
10.50 
1.25 
12.67 
5.75 
14.50 
31.75 
37.75 
61.75 
18.897 
Fractional 
populatio 
n% 
3.392 
0.542 
2.713 
2.442 
2.849 
0.678 
5.156 
3.121 
7.869 
17.232 
20.488 
33.514 
100.000 
Table No. 4 (C) Density and abundance of soil Pterygotes & Apterygotes in 
Vegetative Kitchen Garden (Tomato) site. 
Month 
AprilOS 
May-08 
'june-08 
.luly-08 
Aug.08 
Sept. 08 
Oct.-08 
Nov. 08 
Dec. 08 
Jan.-09 
Feb. 09 
Mar. 09 
Total/ 
Avera 
Population 
39 
102 
39 
37 
28 
10 
03 
04 
04 
03 
11 
13 
293 
Pterygoi 
Density 
9.75 
25.50 
9.75 
9.25 
7.00 
2.50 
1.75 
1.00 
1.00 
1.75 
3.75 
4.25 
6.104 
es 
Abundance 
9.75 
25.50 
9.75 
9.25 
7.00 
2.50 
1.00 
2.00 
2.00 
1.00 
3.75 
4.25 
6.976 
Fractional 
populatio 
n% 
13.311 
34.812 
13.311 
12.628 
9.556 
3.413. 
1.024 
1.365 
1.365 
1.024 
3.754 
4.437 
100.000 
Population 
26 
11 
— 
20 
— 
05 
65 
33 
99 
131 
165 
91 
646 
Apterygotes 
Density 
6.50 
2.75 
— 
5.00 
— 
1.25 
16.25 
8.25 
24.75 
32.75 
41.25 
22.75 
13.485 
Abundance 
13.00 
5.50 
— 
10.00 
— 
1.25 
16.25 
8.25 
24.75 
32.75 
41.25 
22.75 
19.000 
Fractional 
populatio 
n% 
4.025 
1.703 
— 
3.096 
— 
0.774 
10.062 
5.108 
15.325 
20.279 
25.542 
14.087 
100.000 
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Table: No. 5 Mechanical Analysis of Soil 
SOIL TEXTURE 
Name of Site 
Agriculture 
Kitchen (Brinjal) 
Kitchen (Tomato) 
% ofSand 
20.4 
22.8 
22.7 
% of Silt 
61.5 
59.5 
59.7 
% of Clay 
18.1 
17.7 
17.4 
Table: No. 6 (A) Significance of population fluctuations of various insect groups 
determined by (ANOVA) test during 2008-09 at Agriculture site. 
Order 
PTl^ RYGOTE 
Hymenoptera 
Coleoptera 
Diptera 
Isoptera 
Psocoptera 
APTERYGOTE 
Collembola 
Protura 
Diplura 
ACARI 
Variation ratio F 
Between Columns 
700.56 
537.86 
765.30 
1110.32 
1023.84 
813.81 
909.65 
1165.55 
261.73 
Between rows 
0.86 
3.13 
2.06 
3.09 
1.92 
2.12 
1.59 
2.26 
35 
Table: No. 6 (B) Significance of population fluctuations of various insect groups as 
determined by ANOVA test during 2008-09 at Kitchen (Brinjal). 
Order 
PTERYGOTE 
Hymenoptera 
Coleoptera 
Diptera 
Isoptera 
Psocoptera 
APTERYGOTE 
Collembola 
Protura 
Diplura 
ACARI 
Variation ratio F 
Between Columns 
654.43 
606.56 
525.70 
955.93 
848.00 
837.61 
1050.75 
1200.00 
665.12 
Between rows 
0.20 
0.55 
0.50 
2.42 
0.44 
2.31 
2.13 
1.00 
3.43 
Tabic: No. 6 (C) Significance of population fluctuations of various insect groups as 
determined by ANOVA test during 2008-09 at Kitchen (Tomato). 
Order 
PTERYGOTE 
Hymenoptera 
Coleoptera 
Diptera 
Isoptera 
Psocoptera 
APTERYGOTE 
Collembola 
Protura 
ACARI 
Variation ratio F 
Between Columns 
825.23 
637.80 
556.82 
746.67 
804.64 
750.65 
1149.03 
645.27 
Between rows 
0.06 
0.50 
0.71 
1.54 
0.01 
2.78 
1.57 
4.16 
36 
Table: No. 7 (A) Relationship between different populations with edaphic factors during 
2008-09 at Agriculture site. 
Variables 
PTERYGOTE 
Hvmenoptera 
Soil Temperature 
Soil Moisture 
RH 
pH 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
Coieoptera 
Soil Temperature 
Soil Moisture 
RH 
pH 
Organic carbon 
Phosphate 
Potasli 
Available Nitrogen 
Diptera 
Soil Temperature 
Soil Moisture 
Rii 
pll 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
Isoptera 
Soil Temperature 
Soil Moisture 
RH 
pH 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
Correlation 
0.326 
-0.337 
-0.209 
-0.206 
-0.062 
0.147 
0.367 
0.310 
-0.035 
0.121 
0.047 
-0.562 
0.182 
0.503 
0.408 
0.527 
0.096 
0.459 
0.476 
0.006 
-0.207 
-0.068 
0.046 
0.239 
0.232 
0.177 
0.196 
-0.187 
-0.128 
0.116 
0.143 
0.324 
Slope 
0.090 
-0.026 
-0.082 
-0.004 
-0.001 
0.012 
1.206 
0.377 
-0.073 
0.070 
0.138 
-0.074 
0.002 
0.321 
10.089 
4.817 
0.139 
0.187 
0.989 
0.001 
-0.002 
-0.030 
0.793 
1.534 
0.675 
0.144 
0.815 
-0.035 
-0.002 
0.104 
4.985 
4.177 
Intercept 
25.54 
4.59 
70.66 
7.47 
0.23 
8.31 
246.22 
243.81 
26.90 
4.07 
69.23 
7.62 
0.22 
7.65 
235.94 
236.31 
26.37 
3.79 
67.11 
7.42 
0.23 
8.55 
260.02 
244.91 
26.15 
4.13 
68.90 
7.45 
0.23 
8.39 
257.85 
245.27 
Significance 
37 
Variables 
Psocoptera 
Soil Temperature 
Soil Moisture 
RH 
pH 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
APTERYGOTE 
Collembola 
Soil Temperature 
Soil Moisture 
RH 
pH 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
Protura 
Soil Temperature 
Soil Moisture 
RH 
Ph 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
Diplura 
Soil Temperature 
Soil Moisture 
RH 
Ph 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
Acarina 
Soil Temperature 
Soil Moisture 
RH 
pH 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
Correlation 
0.312 
0.320 
0.844 
0.339 
0.159 
-0.362 
-0.561 
-0.390 
-0.932 
0.502 
-0.404 
-0.708 
0.412 
0.306 
0.588 
0.656 
-0.399 
0.265 
-0.067 
-0.247 
0.454 
0.258 
-0.209 
0.111 
-0.398 
0.008 
-0.384 
-0.416 
0.525 
0.789 
0.285 
0.113 
-0.393 
0.230 
0.025 
-0.251 
0.272 
-0.174 
0.037 
-0.002 
Slope 
0.563 
0.161 
2.174 
0.039 
0.002 
-0.201 
-12.071 
-3.106 
-0.059 
0.009 
-0.036 
-0.003 
0.001 
0.006 
0.442 
0.183 
-0.743 
0.138 
-0.179 
-0.029 
0.005 
0.148 
-4.642 
0.915 
-1.313 
0.008 
-1.808 
-0.087 
0.009 
0.802 
11.232 
1.640 
-0.281 
0.046 
0.026 
-0.011 
0.001 
-0.038 
0.318 
-0.006 
Intercept 
25.97 
4.04 
66.69 
7.37 
0.22 
8.74 
278.09 
252.89 
29.90 
3.78 
71.55 
7.58 
0.22 
8.15 
238.04 
238.87 
27.83 
4.05 
69.85 
7.47 
0.22 
8.25 
268.96 
247.38 
27.48 
4.25 
70.64 
7.48 
0.22 
8.01 
255.45 
247.79 
30.00 
3.72 
69.28 
7.56 
0.21 
8.92 
258.29 
248.82 
Significance 
S 
S 
s 
s 
s 
s 
38 
Table: No. 7 (B) Relationship between diHerent populations with edaphic factors during 
2008-09 at Kitchen (Brinjal). 
Variables 
PTERYGOTE 
Hvmenoptera 
Soil Temperature 
Soil Moisture 
RH 
pH 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
Coleoptera 
Soil Temperature 
Soil Moisture 
RH 
pH 
Organic carbon 
Phospliate 
Potash 
Available Nitrogen 
Diptera 
Soil Temperature 
Soil Moisture 
RH 
pH 
Organic carbon 
Phosphate 
I'otash 
Available Nitrogen 
Isopiera 
Soil Temperature 
Soil Moisture 
RH 
pH 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
Correlation 
0.751 
-0.203 
0.217 
0.329 
0.295 
0.187 
-0.248 
-0.752 
0.112 
-0.329 
-0.135 
-0.164 
0.393 
0.008 
0.075 
-0.183 
0.289 
-0.350 
-0.224 
0.254 
0.364 
-0.003 
-0.732 
-0.596 
0.127 
0.312 
0.484 
0.192 
0.173 
0.589 
-0.387 
-0.199 
Slope 
0.144 
-0.013 
0.054 
0.003 
0.001 
0.011 
-0.224 
-0.655 
0.157 
-0.150 
-0.248 
-0.010 
0.006 
0.004 
0.496 
-1.170 
0.344 
-0.135 
-0.347 
0.012 
0.005 
-0.001 
-4.106 
-3.226 
0.478 
0.379 
2.372 
0.030 
0.007 
0.702 
-6.851 
-3.404 
Intercept 
23.34 
4.90 
68.45 
7.43 
0.24 
8.11 
253.50 
262.99 
25.84 
5.11 
70.37 
7.51 
0.24 
8.34 
247.26 
253.04 
24.88 
5.21 
71.06 
7.43 
0.24 
8.35 
266.28 
263.04 
25.94 
4.32 
67.61 
7.46 
0.25 
7.76 
254.54 
252.17 
Significance 
S 
s 
s 
s 
s 
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Variables 
Psocoptera 
Soil Temperature 
Soil Moisture 
RH 
pH 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
APTERYGOTE 
Collembola 
Soil Temperature 
Soil Moisture 
RH 
pH 
Organic carbon 
Pliosphate 
Potash 
Available Nitrogen 
Protura 
Soil Temperature 
Soil Moisture 
RH 
PH 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
Dipiura 
Soil Temperature 
Soil Moisture 
RH 
PH 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
Acarina 
Soil Temperature 
Soil Moisture 
RH 
pH 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
Correlation 
0T87 
-0.397 
-0.501 
-0.129 
-0.114 
-0.247 
-0.120 
-0.240 
-0.489 
0.259 
-0.252 
-0.783 
-0.192 
0.340 
0.221 
0.903 
0.050 
0.129 
0.004 
-0.199 
0.245 
0.553 
-0.040 
0.557 
0.067 
-0.038 
-0.112 
-0.312 
0.218 
0.409 
0.226 
0.613 
-0.557 
0.269 
-0.234 
-0.817 
-0.026 
0.436 
0.009 
0.922 
Slope 
0.661 
-0.455 
-2.311 
-0.019 
-0.004 
-0.277 
-2.000 
-3.868 
-0.030 
0.005 
-0.020 
-0.002 
0.001 
0.007 
0.063 
0.249 
0.195 
0.163 
0.023 
-0.032 
0.010 
0.682 
-0.727 
9.841 
1.045 
-0.189 
-2.273 
-0.200 
0.037 
2.018 
16.545 
43.273 
-0.205 
0.032 
-0.113 
-0.012 
0.000 
0.051 
0.015 
1.548 
Intercept 
25.79 
5.01 
71.51 
7.50 
0.26 
8.58 
250.50 
252.56 
28.14 
4.33 
70.79 
7.60 
0.26 
7.95 
245.01 
234.24 
26.21 
4.53 
69.57 
7.50 
0.25 
7.90 
249.32 
242.77 
26.25 
4.65 
69.77 
7.50 
0.25 
8.18 
247.45 
245.73 
29.13 
4.20 
71.11 
7.65 
0.26 
7.66 
248.63 
228.30 
Significance 
S 
S 
S 
s 
s 
40 
Table: No. 7 (C) Relationship between different populations with edaphic factors 
during 2008-09 at Kitchen (Tomato). 
Variables 
PTERYGOTE 
Hymenoptera 
Soil Temperature 
Soil Moisture 
[<H 
pH 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
Coleoptera 
Soil Temperature 
Soil Moisture 
RH 
pM 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
Diptera 
Soil Temperature 
Soil Moisture 
RH 
pH 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
Isopjeii 
Soil Temperature 
Soil Moisture 
RH 
pH 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
Correlation 
0.593 
-0.110 
-0.101 
0.327 
0.251 
-0.493 
-0.365 
-0.548 
0.363 
-0.303 
-0.102 
-0.073 
0.058 
-0.678 
-0.368 
-0.315 
0.470 
-0.334 
-0.273 
0.300 
0.184 
-0.502 
-0.433 
-0.542 
0.470 
0.493 
0.224 
0.802 
0.514 
0.054 
-0.082 
-0.086 
-0.376 
Slope 
0.151 
-0.009 
-0.034 
0.004 
0.001 
-0.047 
-0.552 
-0.448 
0.359 
-0.091 
-0.133 
-0.003 
0.001 
-0.250 
-2.163 
-1.001 
0.623 
-0.135 
-0.475 
0.018 
0.003 
-0.248 
-3.412 
-2.313 
0.623 
0.887 
0.123 
1.889 
0.043 
0.001 
-0.055 
-0.921 
-2.177 
Intercept 
24.81 
4.49 
69.97 
7.41 
0.24 
9.29 
255.97 
256.29 
25.01 
4.78 
70.15 
7.46 
0.24 
9.82 
258.86 
255.42 
24.25 
4.89 
71.32 
7.38 
0.24 
9.67 
262.18 
259.65 
24.25 
24.61 
4.13 
65.49 
7.36 
0.24 
8.88 
251.66 
255.88 
Significance 
S 
S 
S 
41 
Variables 
Psocoptera 
Soil Temperature 
Soil Moisture 
RH 
pll 
Organic carbon 
Piiosphate 
Potash 
Available Nitrogen 
APTERYGOTE 
Collembola 
Soil Temperature 
Soil Moisture 
RH 
p[ | 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
Protura 
Soil Temperature 
Soil Moisture 
RH 
pH 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
Acarina 
Soil Temperature 
Soil Moisture 
RH 
pH 
Organic carbon 
Phosphate 
Potash 
Available Nitrogen 
Correlation 
0.645 
0.048 
0.128 
0.414 
0.222 
-0.459 
-0.435 
-0.612 
-0.867 
0.118 
-0.357 
-0.790 
-0.189 
0.074 
0.526 
0.847 
-0.387 
-0.039 
-0.255 
-0.037 
-0.373 
0.023 
0.515 
0.389 
-0.413 
0.225 
-0.134 
-0.826 
0.239 
0.183 
0.457 
0.767 
Slope 
0.516 
0.012 
0.134 
0.015 
0.002 
-0.137 
-2.072 
-1.576 
-0.070 
0.003 
-0.038 
-0.003 
0.000 
0.002 
0.253 
0.221 
-0.727 
-0.022 
-0.629 
-0.003 
-0.008 
0.016 
5.758 
2.355 
-0.254 
0.042 
-0.108 
-0.024 
0.002 
0.042 
1.675 
1.520 
Intercept 
24.60 
4.35 
69.08 
7.39 
0.24 
9.27 
257.44 
257.08 
30.24 
4.24 
71.58 
7.61 
0.26 
8.64 
236.29 
239.51 
27.26 
4.42 
70.21 
7.45 
0.25 
8.74 
243.91 
248.81 
28.74 
4.03 
70.52 
7.65 
0.23 
8.39 
235.15 
237.99 
Significance 
S 
S 
s 
s 
s 
s 
s 
42 
Table: No. 8 Monthly variation in species diversity of different insectan groups 
represented by Shannon Wiener diversity index (H) and Evenness (E) during 
2008-09 at Agriculture site, Kitchen (Brinjai) and Kitchen (Tomato). 
\l)iversity 
Months \ . 
Apr.08 
May 
Jiin. 
Jul. 
Aug. 
Sep. 
Oct. 
Nov. 
Dec. 
Jan.09 
Feb. 
Mar. 
Agriculture site 
Diversity 
index 
(H) 
l .]3 
1.14 
1.39 
1.73 
1.77 
1.5 
0.98 
0.47 
0.51 
0.66 
0.86 
1.38 
Evenness 
(E) 
0.32 
0.27 
0.40 
0.46 
0.44 
0.42 
0.27 
0.10 
0.10 
0.12 
0.17 
0.29 
Kitchen (Brinjai) 
Diversity 
index 
(H) 
1.31 
1.13 
1.40 
1.20 
1.35 
1.25 
0.12 
1.40 
0.84 
0.72 
0.60 
0.69 
Evenness 
(E) 
0.30 
0.25 
0.31 
0.28 
0.31 
0.38 
0.03 
0.35 
0.19 
0.14 
0.11 
0.12 
Kitchen (Tomato) 
Diversity 
index 
(H) 
1.66 
1.49 
1.52 
1.81 
1.73 
1.62 
0.58 
0.87 
0.60 
0.37 
0.57 
1.02 
Evenness 
(E) 
0.39 
0.31 
0.37 
0.44 
0.50 
0.51 
0.13 
0.22 
0.13 
0.07 
0.11 
0.21 
43 
Table: No. 9 (A) Mean ±SD of seasonal population dynamics of CoUembola at Aligarli 
Summer 
Pali 
Winter 
Spring 
Agriculture site 
9.67± 15.99 
9.33±6.11 
81.67±49.66 
n6.00±87.16 
Kitchen (Brinjal) 
16.0()± 10.82 
14.33±8.33 
39.00± 17.52 
r73.33±60.67 
Kitchen (Tomato) 
12.00± 12.53 
8.33± 10.41 
63.00±29.05 
128.00±38.59 
Table: No. 9 (B) Mean ±SD of seasonal population dynamics of Acari at Aligarh 
Summer 
Pall 
Winter 
Spring 
Agriculture site 
9.67±6.43 
14.33±4.04 
i0.33±8.74 
12.33±5.03 
Kitchen (Brinjal) 
5.67±3.21 
6.67±2.52 
10.67±8.39 
31.33±8.50 
Kitchen (Tomato) 
3.33±4.04 
4.33±3.2I 
9.33±4.73 
17.67±6.81 
44 
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Seasonal variation in Hymenopterans 
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Seasonal variation in population of collemtx>lans 
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CHAPTER-5 
Discussion 
Discussion 
To improve our understanding and promote ideas, it is necessary to know that mesofauna 
is a resource that needs careful management. It is not only the part of our idea but also 
actually operating system at the ecosystem level. Although effects were often been 
quantified by using experiments performed at the organisms scale. Under the soil 
ecological study, soil insects are the indicators of soil quality and productivity and this is 
due to their interaction with the abiotic factors of soil. Thus soil biodiversity can be 
evaluated by means of maximizing the number of reliable soil microarthropods in an 
agro-ecosystem; however the information of soil mesofaunal communities in Indian soils 
is scarce. With in this context of soil insect investigations, this study focused to collect, 
identify and compare the species richness and abundance of soil insects from some 
selected sites at Aligarh. Seasonal variation on the population dynamics of soil insects 
were investigated and compared as well as factors that influence their variability at 
Aligarh, because Aligarh is more diversified area in terms of the population and also in 
terms of vegetation. 
The current experiment showed a weak marginally significant tendency towards a 
negative effect of increased hydration (29.9% extra rain water) in soil because of their 
individual population were least recorded in rainfall season (July, August and September 
months). 
The abiotic conditions of soil observed in our study were suitable for the development of 
high density of soil insect community; However, different investigation sites even in the 
close proximity may have highly variable soil insects population due to the subtle 
differences in the environmental factors or, plant composition (Janzen and Schoener 
1968), and numbers may fluctuate greatly with in one site. Seasonal variability of micro-
arthropods can be extremely high, reflecting period, food supplies or environmental 
changes such as rainfall (Den linger, 1980) and, temperature (Mani,l968). 
Temperature plays an important role in the variation of soil arthropods population in all 
sites, mostly in vegetative/kitchen site. Moisture and Humidity are also important factors 
in increasing and decreasing the population of soil arthropods during the study time. 
In this study, the factors underlying seasonal population variability and dynamics of soil 
insects in soil are largely unknown and clearly deserve more investigation; however the 
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population density tended to be relatively low, in sample receiving extra rainfall 
(approximately 29..9 %, extra rainfall during the year April-2008 to March-2009). 
From the view points of this study, it may suggest that, oxygen deficiency may have 
contribute to the low abundance of mesofaunas in soils receiving additional water or in 
the rainy season. It may be suggest that dry habitats may be positive for soil arthropods 
populations by increasing the density of fungi in the substrate, because these species are 
mostly fungal feeder; but in general wet substrates may also have more competitors and 
predators of various arthropods (including springtails and mites) population. It is 
important to note, that in our study, only mineral soil were sampled and it is clear that 
mites and collembolan (Apterygotes) populations would have been higher if the litter had 
been included. 
Here in our study, soil moisture and rainfall are generally the strongest correlates of soil 
arthropods abundance particularly in the vegetative kitchen garden. Changes in 
abundance of Apterygotes (collembola, protura, diplura etc.) were positively correlated 
with relative humidity (RH) and Acarina (mites) & Hymenoptera (ants) numbers were 
positively correlated with temperature. Soil Pterygotes were negatively correlated with 
high humidity and moderate temperature. So that, this study agreed with observations that 
temperature was more important as a regulator of soil arthropods abundance then was soil 
moisture (Mackay et. al. 1986, Whit ford 1989, Noble et. al. 1996). 
Soil physio-chemical properties were usually examined with soil cores; But soil cores 
inherently certain information limited to one random point and only one instant of time. 
So, it is necessary to check the soil by using tree-ring analysis, may reveals different 
information about soil of agriculture land. 
Among trophic groups. Fungal feeders dominated in frequency and density, but predators 
constituted the highest mean biomass (Ahmad W. et al. 2007). In the light of this 
sentence we might expect that Collembola is the highest dence taxa in below ground 
diversity (6166 ind./ m2). 
Our study agreed with the observation that, factors regulating the dynamics of soil insects 
population are poorly under stood, but it is well documented that many populations vary 
in a cyclic pattern over the year, often with density peaks in spring (Kinchin 1994). 
The low population of Collembolans and Acari (mites) recorded in our study indicates 
the low amount of soil carbon content and availability of nitrogen in both sites, h may 
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suggest that the application of organic manures or, compost may increase the populatiSff 
of these groups due to the increase of organic carbon content and nitrogen in agriculture 
soil. 
The 'quantity hypothesis' (Hanski 1989) suggests that the degree of population change of 
soil micro-arthropods is more dependent to the increase and decrease of fungivores 
population. In the light of this sentence, It maybe suggest that the Collembolans 
population in agriculture soils is more dependent on the food availability because most of 
them are fungal feeder; however the 'durational stability' is more important in order to 
fungivore's feeder. It cannot be overemphasized that environmental (seasonal) stability is 
another important factor in terms of species richness in an agriculture soil environment. 
The presence and absence of chemicals/fertilizers/Toxins 
supports the 'quality hypothesis' (Hanski 1989); however the population change is more 
dependent on the majority of fungus-invertebrates associations (Courtney et al. 1990), or 
availability of food sources. Seasonal changes may also effects the population dynamics 
of soil arthropods. Significant differences between sites may also affect in increasing and 
decreasing the soil microarthropods population due to the microclimate difference in 
these sites. There was less used of chemical fertilizers in kitchen gardens and organic 
manures used after every trimester, that increases the population of soil microarthropods 
in these kitchen sites with compare to the agriculture site that was managed by farmer 
used a lot of amount of chemical fertilizers time to time in the agriculture field. It is the 
reason that the organic carbon was always higher in kitchen gardens compare to the 
agriculture site except in few cases. 
Mechanical tillage may also effect on the population of soil microarthropods community 
structure in agriculture site that was less used in kitchen gardens. The higher Pterygotes 
population found in kitchen gardens may suggest the point that, this site was totally 
covered by higher plants, so that the root network was favorable for their development 
because these species are mostly root feeder while the agriculture site was totally open 
site (un shaded) and there were no higher plant in whole of the site. 
Soil Apterygotes are soil microarthropods with out wings and live together with mites, 
constitute an important component of soil mesofauna found in almost all terrestrial 
ecosystems. The species diversity of collembolans is so very high (most abundant taxa in 
soil) with in the mesofaunal group compare to other species in agro-ecosystem; however, 
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its density may vary with the seasonal changes of an environment. More than 6500 
species of collembola are known from through out the world and this is only a small part 
of still un-described or unidentified species (Josef Rusek-1998). The densities of 
collembolans may reach up to several millions individuals per m2 only in top soil profile 
(5 cm. top layer of soil). 
In most of the samples 1-3 species are found in our study in which Folsomia Candida is 
the largest in number (more than 90 % of samples). Local biodiversity of collembolans 
can vary and it may depend upon the nature of soil, environmental status and vegetation. 
The greatest abundance of collembolans found in the spring season, while the medium 
catch in winter. 
Collembolans play an important role in maintaining the Agricultural ecosystem profitable 
by plant litter decomposition and in formation of soil microstructure. Additionally, they 
are host of many parasitic Protozoan, Nematodes and Pathogenic harmful bacteria. They 
utilize fungi, bacteria, algae, plant litter, live plant tissues and some plant pathogens as 
food. Soil acidification, nitrogen supply in soil, temperature fluctuations, availability of 
food and intensive farming have greatly impacted collembolan diversity in agricultural 
areas. The current state of research for functional role of collembolans in an agro 
ecosystem is much interesting and put up several questions such as-
How they link functionally to other soil organisms? 
How they disturb with the fluctuations of an environment? 
How much population is required for optimal crop growth and production in agricultural 
landscapes? 
How disturbance effects on collembolans abundance and its biodiversity? And, 
How we can manage an agriculture land in according to concentrate population of 
reliable collembolans? 
Soil microarthropods other than Collembola, such as Protura Diplura etc. are found in 
very little population in our agricultural area and little is known about them and their 
functioning in soil ecosystem; However, it should be pointed out that it is impossible to 
determine the alternation of soil microarthropods species with in a year because many of 
their species undergo a long and complicated developmental cycle. 
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Among the biodiversity of soil microarthropods, Acari (mites) are the second most 
abundant taxa in soil ecosystem; however, it is not clear that, how they are competitive 
with collembolans population. 
The size of mites generally ranges from 0.1 to 1mm in size. Recently research has 
focused on the role of mites in bio monitoring and their importance as soil bio-indicators 
because mite populations are extremely sensitive to all types of soil disturbances; 
However, the QBS index does not calculate either quantity or quality of mite 
communities in soils. Soil mites are enormously diverse with in an agro ecosystem and 
they have great ecological significance in the respective ecosystem (Coleman and 
Crossley 1996, Lebrun P. 1979). Mites are to be good indicators of various changes in the 
soil (Edwards C.A. and P.J. Bohlen 1995, Hogervorst R.F. et.al. 1993, Karg W. 1968). 
Mites make up a large but functionally important part of the mesofaunal communities 
specifically in 5cm. topsoil profile. We have also found that no sample was without 
Acari(mites) in our study throughout the investigation with in a year except few cases. 
This trend is agreed with the study of Black et al. (2003), that follows, Acari (mites) are 
the most frequently recorded group, occurring in 94 % of all soil samples in nation-wide 
study all over the Great Britain. The population of Acari recorded in our study was so-
much variable even in the less quantity that we can not concluded any significant result. 
Impact of Environmental Parameters on the Population Dynamics of 
Soil Arthropods 
The fluctuation of soil mobile arthropods is much interesting than the nature of its 
change; because it depends on several edaphic factors (abiotic physical factors) and these 
edaphic factors may easily measured. From these easily measurable factors we can 
calculate our production loss or gain in agricultural areas. As varying from place to place, 
population density of soil mobile arthropods may vary with time/place, day/night, 
season/year etc. Also, population may remain constant, may fluctuate or they may 
steadily increase or decrease with in the sites, between the sites and specific in site; that 
may have an effect on our agricultural production because, the soil mobile arthropods are 
the vital source of our production and soil quality in agricultural areas. Some soil mobile 
arthropods are directly correlated with edaphic factors such as moisture and temperature 
as well as indirectly correlated with high relative humidity, rainfall and soil chemistry 
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In agro based country such as India, the importance of soil ecosystem in terms of soil 
productivity cannot be overemphasized (Hina Parwez & Maneesh K. Sharma, 2004) and 
this productivity in our areas is directly or indirectly correlated with soil mobile 
arthropods population and its change because the interaction of soil mobile arthropods 
population has its profound affect on the nature and fertility of soil. In other words, the 
population of soil mobile arthropods directly or indirectly affected by soil-edaphic factors 
such as moisture, temperature relative humidity and rainfall as well as the presence of 
soil chemical parameters such as pH, organic carbon, nitrogen, phosphorous and potash 
etc. 
Soil organisms are subjected to a variety of selective factors in the soil environment; 
However, the effects of these factors on the population dynamics of soil mobile 
arthropods is difficult to predict because there are only few studies which have addressed 
the effect of multiple interacting changes on soil insects. Thus, they must be able to avoid 
or adjust with changing conditions. 
The relatively distinct combination of temperature and precipitation determine the 
assemblage of species capable of surviving and defining the characteristics of community 
type (Mac Mahon 1981). Although the effects of edaphic factors on soil mobile arthropod 
dynamics may be more subtle but equally significant from the stand -point of the long-
term ecosystem structure and functioning. So, we can say that, temperature is the 
regulator for increasing and decreasing the population of soil arthropods; however 
moisture is another important factor that support the population concentration of soil 
arthropods in an agro-ecosystem. 
Basic Indicators of Soil Quality (BISQ) And The Role of Soil 
Arthropods in an Agro-ecosystem 
The variety of life in soil encompasses not only plants but also the soil invertebrates and 
microorganisms that are independent on one another and the higher plants they support. 
Among all these microorganisms in soil, soil microarthropods are important soil 
biological indicators of soil quality, fertility and productivity in an agro-ecosystem. 
Among all basic indicators of soil quality and fertility of soil, both biotic and abiotic 
indicators represents a picture of ecological changes all the time (day/night, weather, 
season, years) and the necessity for competence in species determination of very diverse 
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organisms like soil microarthropods (Collembolans and Acarina-mites), and these soil 
microarthropods are vital source of soil quality and productivity. The population of soil 
arthropods collected in our study sites showed an irregular pattern of variation. Soil 
arthropods complex demonstrated to respond sensitivity to land management practices 
and to be correlated with beneficial soil functions in an agro-ecosystem delivered as 
increasing population of collembolans. 
The utility of soil is much valuable as well as the soil quality even than the functions of 
soil arthropods is the current demand of our knowledge under research because our 
production is so being limited in agricultural areas. Although soil quality represent a 
value based concept related to the objectives of ecosystem management and the functions 
of soil are to a lesser or greater extent depending of the activity of microorganisms (mites 
and collembolans). In the other words, soil organisms are an essential component of an 
agro-ecosystem making vital contributions to soil functions and soil processes, with out 
soil organisms soil would be sterile medium that could not sustain crop production (Fox 
C.A. 2003). 
According to our study, among all the biological indicators of soil quality and 
sustainability collembolans are the most abundant soil microarthropods and are very 
sensitive to variations in soil environment. We can use these soil microarthropods in the 
development of our sustainable agriculture under quality based biological indicators 
technology (Q-BIT) of soil quality, because our production demand is increasing day by 
day. 
CHAPTER-6 
Conclusion 
Conclusions 
Collectively, the unique dataset presented here highlights the importance of edaphic 
factors in determining and comparing the seasonal variations in the population dynamics 
of soil arthropods. 
We studied seasonal variation on population dynamics of soil insects at some selected 
sites of Aligarh. 
Some of the important contributions of our study are as follows-. 
• We selected two sites: vegetative kitchen garden and agricultural. The vegetative 
site consists of tomato and brinjal. For all these sites, we studied the population 
of soil insects. 
• The current experiment showed a weak marginally significant tendency towards a 
negative effect of increased hydration in soil. 
• Spring and winter both are the favorable seasons for the growth of soil 
Collembolans in agriculture soils. 
• Summer is the more favorable season for the growth of soil dwelling Pterygote 
insects. 
• We observed that, the Soil Pterygote mesofauna dominated by Hymeopterans 
followed by Coleopterans while Collebolans dominate the soil Apterygote 
mesofauna in terms of abundance and species diversity in all the study sites. 
• Collembola is the highest abundant taxa in both study sites. 
• Little population of soil Acari (mites) recorded in our study, but having more than 
93% absolute frequency in agriculture soils. 
It seems to be ideal for experimental studies of seasonal variation on the population 
dynamics of soil arthropods and their roles in an agro-ecosystem. Further more 
research is required for the study of different parameters such as the soil chemistry, 
soil edaphic factors and their effect on the population of soil arthropods 
independently. 
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